Refective Gaussian Splatting
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B Limitation of 3D Reconstruction on reflective scene:
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B Limitation of 3D Reconstruction on reflective scene:
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B Limitation of 3D Reconstruction on inter-reflection:
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Datasets Shiny Blender {Verbin et al.; 2022 Glossy Synthetic (Liu et aI.IIZl]ZS Real (Verbin et al.l]2022
Scenes ball car  coffee helmet teapot toaster | angel bell cat  horse luyu potion thell teapot | garden sedan toycar
PSNR 1
Ref-NeRF 33.16 3044 3399 2994 4512 26.12 | 20.89 30.02 29.76 1930 2542 30.11 2691 2277 | 2201 2521 23.65
ENVIDR _ 27.81 3057 [NBBMN 4262 2603 | 29.02 3088 31.04 2599 28.03 3211 28.64 2147 2461 2292
3DGS 27.65 27.26 3230 2822 4571 2099 | 2449 25.11 3136 2463 2697 30.16 2388 2151 | 21.75 26.03 23.78
2DGS 2597 2638 3231 27.42 44.97 2042 | 2695 2479 30.65 2518 2689 2950 2328 21.29 2253 2623 2370
GShader 3099 2796 3239 2832 4586 2628 | 25.08 28.07 31.81 2656 27.18 30.09 2448 2358 | 21.74 2489 2376
R3DG 23.64 2592 30.10 2501 43.15 1880 | 24.90 2351 27.59 2337 2468 2729 2125 2047 | 2192 21.18 2283
3DGS-DR 3343 3048 3453 3144 4704 2676 | 29.07 30.60 3259 26.17 2896 32,65 29.03 2577 | 21.82 2632 2383
SSIM +
Ref-NeRF 0.971 0950 0972 0954 0995 0921 | 0.853 0941 0.944 0947 0897 0584 0720 0.633
ENVIDR h 0943 0962 [JO987 0995 0922 | 0934 0954 0.965 0.947 [[0957 | 0561 0707  0.549
3DGS 0.937 0931 0972 0951 0.996 0.894 | 0.792 0908 0.959 0.900 0.881 0.571 0.771  0.637

2DGS 0.934

GShader 0.966

R3DG 0.888

3DGS-DR 0.979

Ref-Gaussian | 0.981

Ref-NeRF 0.166 0.050 0.082 0.086 0.012 0.083 | 0.144 0.102 0.104 0.155 0.098 0.084 0.114 0.098 | 0251 0.234 _
ENVIDR 0 0046 0.083 “ 0.009 0.081 | 0.067 0.054 0.049 0.065 0.059 0.072 0.069 0.263  0.387 0345
3DGS 0.047 0.079 0.081 0.008 0.125 | 0.088 0.104 0.062 0.077 0064 0.093 0.102 0.125 0248 0206 0.237
2DGS 0.156 0.052 0.079 0.079 0.008 0.127 | 0.072 0.109 0.060 0.071 0066 0.097 0.125 0.101 0.254  0.225 0396
GShader 0.121 0.044 0.078 0074 0.007 0.079 | 0.082 0.098 0.056 0562 0.064 0.088 0.091 0.122 | 0274 0259 0239
R3DG 0.214 0.058 0.125 0.013  0.170 | 0.085 0.125 0.089 0.081 0.080 0.117 0.156 0.115

3DGS-DR 0.105 | 0.033 0.060

Ref-Gaussian | 0.098 0.058
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Model Normal Envmap Efficiency

MAE| SSIM?T LPIPS] | LPIPS] | Training time (h)] FPSt
ENVIDR (Liang et al.; 2023 2.74 0948  0.0728 = 0.5099 5.84 1
GShader (Jiang et al.|2024’ 7.00 0931  0.1109 | 0.6145 0.48 28
3DGS-DR . 25

Ref-Gaussian

2.62 0.947  0.0645

0.5290

0.58 122
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